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1
CANDIDATE SELECTION APPARATUS AND
CANDIDATE SELECTION METHOD
UTILIZING VOICE RECOGNITION

RELATED APPLICATION

The present application claims priority to Japanese Patent
Application Number 2013-117525, filed Jun. 4, 2013, the
entirety of which is hereby incorporated by reference.

BACKGROUND

1. Field of the Invention

The present invention relates to a candidate selection appa-
ratus and a candidate selection method utilizing voice recog-
nition, and is particularly suitable for use in a candidate
selection apparatus that enables selection of a target candi-
date by performing voice recognition of either the target
candidate or a candidate number assigned to the target can-
didate, spoken by a user from among target candidates and
candidate numbers that are displayed in list form.

2. Description of the Related Art

Most vehicles are equipped with various electronic
devices, such as an audio device, an air conditioner, and a
navigation device. Hitherto, in order to avoid, for example,
driving with one hand on the wheel when operating these
electronic devices, there has been provided a system in which
an electronic device is operated by using voice recognition.

A voice recognition system typically recognizes, as a
speech command, a specific word or phrase, a simple state-
ment, or the like that has been spoken by a user, and supplies
a recognition result of the speech command to an application
of an electronic device. In response to this, the application
performs control corresponding to the recognition result. For
example, when an address search for a destination is made as
an application of a navigation device, an address identified by
using voice recognition is input to the navigation device, and
then the address is able to be set as a search key for a facility.

Hitherto, there has been provided a technique in which, as
illustrated in F1G. 8, when a user sets an address or the like by
using voice recognition, a candidate number is assigned to
each of a plurality of candidates displayed in list form as
targets for voice recognition, the user says a candidate num-
ber, and thus a target candidate corresponding to the candi-
date number may be selected (see, for example, Japanese
Unexamined Patent Application Publication No. 2000-
250587). Also, there has been provided a technique in which
a target candidate may be selected by saying the name or the
like of the target candidate directly in addition to saying a
candidate number. For example, in the example in FIG. 8, in
the case where the user wants to select “Florida”, when the
user says the sixth candidate number “six” or the name of the
target candidate “Florida”, “Florida” may be selected.

However, as illustrated in FIG. 9, for example, in the case
where candidate numbers are assigned to target candidates
which are numerals, such as street numbers (or house num-
bers) of addresses in the United States, because candidate
numbers in ascending order are sequentially assigned to a
plurality of target candidates displayed in list form from the
top, some candidate numbers do not coincide with numerals
of street numbers (target candidates).

In this case, there is a problem in that, in such a voice
recognition system, it is not able to be determined whether a
numeral said by the user is a candidate number or a street
number (target candidate) and false recognition occurs. For
example, in the example in FIG. 9, when the user says “five”,
the voice recognition system is not able to determine whether
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2

the “five” refers to “7” displayed in a fifth item in a list or “5”
displayed in a fourth item in the list.

The present invention has been accomplished in order to
solve such a problem. In a system that enables selection of a
target candidate by saying either the target candidate or a
candidate number assigned to the target candidate, displayed
in a list, an object of embodiments of the present invention is
to enable voice recognition of a target candidate to be selected
by a user to be correctly performed at all times in the case
where character strings representing numerals are displayed
as target candidates in list form.

SUMMARY

In order to solve the above problem, in an embodiment of
the present invention, in the case where target candidates to be
displayed in list form are character strings representing
numerals of candidate numbers, the target candidates are
associated with the candidate numbers so that numerals of the
target candidates coincide with the numerals of the candidate
numbers, and the target candidates and the candidate numbers
are displayed in list form in accordance with the associations
made between them.

Accordingly, in the case where a user selects and says
either a target candidate or a candidate number from among
target candidates and candidate numbers that are displayed in
list form, regardless of whether the target candidate is spoken,
or the candidate number is spoken, since a numeral of the
target candidate and a numeral of the candidate number coin-
cide with each other, the apparatus does not need to determine
whether a numeral spoken by the user is the numeral of the
candidate number or the numeral of the target candidate, and
thus the user may select a correct target candidate by using
voice recognition.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram illustrating an example of a
functional configuration of a candidate selection apparatus
utilizing voice recognition according to an embodiment;

FIGS. 2A and 2B each illustrate details of associations
made by an association unit according to the embodiment;

FIGS. 3A and 3B each illustrate details of associations
made by the association unit according to the embodiment;

FIG. 4 illustrates an example of a list display of candidate
numbers and target candidates provided by a display control
unit according to the embodiment;

FIG. 5 is a flowchart illustrating an example of operations
performed by the candidate selection apparatus according to
the embodiment;

FIG. 6 illustrates a modification of a list display of candi-
date numbers and target candidates provided by the display
control unit according to the embodiment;

FIG. 7 illustrates a modification of a list display of candi-
date numbers and target candidates provided by the display
control unit according to the embodiment;

FIG. 8 illustrates an example of an existing list display; and

FIG. 9 illustrates an example of an existing list display.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

An embodiment of the present invention will be described
below with reference to the drawings. FIG. 1 is a block
diagram illustrating an example of a functional configuration
of'a candidate selection apparatus utilizing voice recognition
according to the embodiment. As illustrated in FIG. 1, the
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candidate selection apparatus according to the embodiment
includes, as functional components, a target candidate extrac-
tion unit 11, a character string determination unit 12, an
association unit 13, a display control unit 14, a speech voice
input unit 15, and a voice recognition unit 16.

The above-described functional blocks 11 to 16 are able to
be realized by any of hardware, a digital signal processor
(DSP), and/or software. For example, in the case where the
functional blocks 11 to 16 are realized by software, the func-
tional blocks 11 to 16 are actually equipped with a central
processing unit (CPU), a random access memory (RAM), a
read only memory (ROM), and the like which are included in
a computer, and the functional blocks 11 to 16 are imple-
mented by causing a program stored in the RAM or ROM, a
hard disk, or a recording medium, such as a semiconductor
memory, to run.

The target candidate extraction unit 11 extracts, from a
candidate database 21, a plurality of target candidates to be
displayed in list form. For example, in the case where the
candidate selection apparatus according to the embodiment is
applied to a navigation device, the candidate database 21 is a
map database. In the case where an intended facility is
searched for on the basis of an address and set as a destination,
the target candidate extraction unit 11 sequentially extracts,
as target candidates, prefectures, names of administrative
districts of cities/wards/towns/villages, town names (O Ox-
chome), block numbers (xx-ban), and house numbers (xx-
gou). Here, “chome”, “ban”, and “gou” are alphabetical char-
acters representing Japanese phonetic sounds.

That is, the target candidate extraction unit 11 first extracts,
as target candidates, names of prefectures from the candidate
database 21. An extracted plurality of target candidates are
displayed in list form on a display 22 by the display control
unit 14 as described later. When a target candidate is selected
from among the plurality of target candidates displayed in list
form by a user by using voice recognition, the target candidate
extraction unit 11 then extracts, as subsequent target candi-
dates, names of cities/wards/towns/villages belonging to the
selected prefecture from the candidate database 21.

A vplurality of target candidates regarding cities/wards/
towns/villages extracted here are displayed in list form on the
display 22 in place of the previously displayed target candi-
dates regarding prefectures. When a target candidate is
selected from among the plurality of target candidates by the
user, the target candidate extraction unit 11 then extracts, as
target candidates, town names belonging to the selected city/
ward/town/village. In the same manner, the target candidate
extraction unit 11 sequentially extracts block numbers and
house numbers in accordance with the selection of target
candidates made by the user. In the case of a map database
designed to meet specifications for, for example, the United
States, a street number is also among target candidates.

The character string determination unit 12 determines
whether or not target candidates extracted by the target can-
didate extraction unit 11 are character strings representing
numerals of candidate numbers. Target candidates corre-
sponding to character strings representing numerals of can-
didate numbers are street numbers, block numbers, and house
numbers. In the embodiment, six target candidates are dis-
played in alist. In this case, when each of the target candidates
to be displayed in list form is any of a street number, a block
number, and a house number, and also when the numbers of
streets, blocks, or houses are each any of “1” to “6”, the
character string determination unit 12 determines that the
target candidates are character strings representing numerals
of candidate numbers.
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A town name does not serve as a target candidate in a form
of “OOx-chome”, but “OOx-chome” is divided into two
parts: “OO” and “x-chome”, and these parts serve as target
candidates separately. In the case where a numeral “x” is
simply displayed in a list as the part “x-chome”, when a value
of “x” is any of “1” to “6”, the character string determination
unit 12 determines that a target candidate is a character string
representing a numeral of a candidate number.

The association unit 13 associates six candidate numbers
“1” to “6” with six target candidates to be displayed in list
form for the six candidate numbers. FIGS. 2A, 2B and 3A, 3B
each illustrate details of associations made by the association
unit 13. For example, when a list display like that illustrated
in FIG. 8 is to be provided, the association unit 13 makes
associations as illustrated in FIGS. 2A and 2B.

In the embodiment, a target candidate may be selected by
performing voice recognition of either a candidate number or
the target candidate, spoken by the user from among candi-
date numbers and target candidates that are displayed in list
form. Thus, two types of associations are made, that is, a
candidate number is associated with a recognition ID as illus-
trated in FIG. 2A, and a target candidate is associated with a
recognition ID as illustrated in FIG. 2B.

Here, a recognition ID is identification information to be
output as a result of voice recognition by the voice recogni-
tion unit 16. In the case of an example illustrated in FIGS. 2A
and 2B, regardless of whether the user says, for example,
“one” or “California”, the voice recognition unit 16 outputs
“ID1” as a recognition ID representing a recognition result.

When the character string determination unit 12 deter-
mines that target candidates to be displayed in list form are
character strings representing numerals of candidate num-
bers, the association unit 13 associates the target candidates
with the candidate numbers so that numerals of the target
candidates coincide with the numerals of the candidate num-
bers. FIGS. 3A and 3B each illustrate details of the associa-
tions.

FIG. 3A illustrates details in which six candidate numbers
“1” to “6” are associated with six recognition IDs “ID1” to
“ID6”, and the details are the same as those in FIG. 2A. In the
case of specifications in which candidate numbers are fixed at
“1” to “6” even when target candidates displayed in list form
are scrolled, details of associations made between the candi-
date numbers and recognition IDs are fixed at all times and
not changed.

FIG. 3B illustrates a state in which target candidates (street
numbers, block numbers, house numbers, or the like) corre-
sponding to character strings representing numerals of can-
didate numbers are associated with recognition IDs. In an
example illustrated in FIG. 3B, four target candidates corre-
sponding to character strings representing numerals of can-
didate numbers are “17, 27, “3”, and “5”. In this case, the
association unit 13 associates the four target candidates “17,
“27,“3” and “5” with four recognition IDs “ID1”, “ID2”,
“ID3”, and “ID5” so that numerals of the target candidates
coincide with the numerals of the candidate numbers.

In the example illustrated in FIG. 3B, there are no target
candidates corresponding to character strings representing
numerals “4” and “6” of candidate numbers. In this case, the
association unit 13 does not associate recognition IDs corre-
sponding to the numerals to which there are no target candi-
dates corresponding with any target candidates. That is, only
the target candidates “17, “2”, “3”, and “5” corresponding to
character strings representing numerals coinciding with the
numerals of the candidate numbers are associated with the
recognition IDs “ID1”, “ID2”, “ID3”, and “ID5”.
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The display control unit 14 displays target candidates and
candidate numbers associated with each other by the associa-
tion unit 13 in list form on the display 22 in accordance with
the associations made between them. For example, when
associations are made by the association unit 13 as illustrated
in FIGS. 2A and 2B, the display control unit 14 associates six
target candidates with six candidate numbers “1”to “6” so as
to display the target candidates and the candidate numbers in
list form as illustrated in FIG. 8. When associations are made
by the association unit 13 as illustrated in FIGS. 3A and 3B,
the display control unit 14 associates four target candidates
“17, <27, “3”, and “5” with four candidate numbers “17, <27,
“3”, and “5” so as to display the target candidates and the
candidate numbers in list form as illustrated in FIG. 4.

The speech voice input unit 15 inputs, via a microphone,
which is not illustrated, a voice of a target candidate or can-
didate number spoken by the user from among target candi-
dates and candidate numbers that are displayed in list form by
the display control unit 14. The voice recognition unit 16
performs voice recognition of a speech voice input by the
speech voice inputunit 15, and outputs, as a result of the voice
recognition, a recognition ID associated with the recognized
target candidate or candidate number by the association unit
13.

FIG. 5 is a flowchart illustrating an example of operations
performed by the candidate selection apparatus according to
the embodiment having the above-described configuration. In
the flowchart illustrated in FIG. 5, a process starts when an
address search for a destination utilizing voice recognition is
designated as an application of the navigation device.

First, the target candidate extraction unit 11 extracts a
plurality of target candidates to be displayed in list form on
the display 22 from the candidate database 21 (step S1). Then,
the character string determination unit 12 determines whether
or not the target candidates extracted by the target candidate
extraction unit 11 are character strings representing numerals
of candidate numbers (step S2). That is, the character string
determination unit 12 determines whether or not each of the
target candidates is any of a street number, a block number,
and a house number, and also determines whether or not the
numbers of streets, blocks, or houses are any of “1” to “6”.

Here, when the character string determination unit 12
determines that the target candidates to be displayed in list
form are character strings representing numerals of candidate
numbers, the association unit 13 associates the target candi-
dates with the candidate numbers so that numerals of the
target candidates coincide with the numerals of the candidate
numbers (step S3). On the other hand, when the character
string determination unit 12 determines that the target candi-
dates to be displayed in list form are not character strings
representing numerals of candidate numbers, the association
unit 13 associates the target candidates with the candidate
numbers in accordance with a certain rule (step S4). For
example, the plurality of target candidates are listed in the
order of the Japanese syllabary or in alphabetical order, and
then are respectively associated with candidate numbers in
ascending order.

Then, the display control unit 14 displays the target candi-
dates and the candidate numbers associated with each other
by the association unit 13 in either step S3 or step S4 in list
form on the display 22 in accordance with the associations
made between them (step S5). In this state, the voice recog-
nition unit 16 determines whether or not a speech voice from
the user has been input by the speech voice input unit 15 (step
S6).

When a speech voice has been input, the voice recognition
unit 16 performs voice recognition of a target candidate or
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candidate number spoken by the user, and outputs, as a result
of'the voice recognition, a recognition 1D associated with the
recognized target candidate or candidate number (step S7).
Subsequently, the target candidate extraction unit 11 deter-
mines whether or not an operation for completing setting of
an address serving as a search key for a destination has been
performed (step S8). The operation for completing the setting
of the address is, for example, an operation in which an
execute button for an address search is operated.

When the execute button for an address search has not been
operated, the process returns to step S1. In this case, the target
candidate extraction unit 11 extracts, in response to the result
of'the voice recognition output in step S7, a plurality of target
candidates belonging to a layer lower than the recognized
target candidate (for example, in the case where the recog-
nized target candidate is a prefecture, target candidates
regarding cities/wards/towns/villages belonging to the pre-
fecture). Then, a process similar to the above-described pro-
cess is performed. On the other hand, when the execute button
for an address search has been operated, the process in the
flowchart illustrated in FIG. 5 ends.

As described in detail above, in the embodiment, in the
case where target candidates to be displayed in list form on
the display 22 are character strings representing numerals of
candidate numbers, the target candidates are associated with
the candidate numbers so that numerals of the target candi-
dates coincide with the numerals of the candidate numbers,
and the target candidates and the candidate numbers are dis-
played in list form in accordance with the associations made
between them.

According to the embodiment having such a configuration,
in the case where a user selects and says either a target
candidate or a candidate number from among target candi-
dates and candidate numbers that are displayed in list form,
regardless of whether the target candidate is spoken or the
candidate number is spoken, since a numeral of the target
candidate and a numeral of the candidate number coincide
with each other, the voice recognition unit 16 does not need to
determine whether a numeral spoken by the user is the
numeral of the candidate number or the numeral of the target
candidate, and thus the user may select a correct target can-
didate by using voice recognition. Furthermore, this may
suppress the occurrence of false recognition, and also
enhance usability because the user may say a numeral without
caring whether the numeral is a candidate number or a target
candidate.

In the above embodiment, in the case where there is no
target candidate corresponding to a character string repre-
senting a numeral of a candidate number, an example has
been described in which the candidate number corresponding
to the numeral is not associated with any target candidate;
however, the present invention is not limited to this. For
example, as illustrated in FIG. 6, in the case where there is no
target candidate corresponding to a character string repre-
senting a numeral of a candidate number, the candidate num-
ber corresponding to the numeral may be associated with a
target candidate corresponding to a character string repre-
senting a numeral other than the numeral of the candidate
number.

In the above embodiment, an example has been described
in which a character string of a target candidate that repre-
sents a numeral of a candidate number is presented with a
numeral itself; however, the present invention is not limited to
this. For example, as illustrated in FIG. 7, a character string of
a target candidate may be presented with a word representing
a numeral, or alternatively, may be presented with Japanese
phonetic characters representing a numeral.
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In the above embodiment, an example has been described
in which numerals of candidate numbers are fixed at “1” to
“6”; however, the present invention is not limited to this. For
example, when target candidates are scrolled to be displayed,
numerals of candidate numbers may also be scrolled in accor-
dance with the scrolling and may be changed.

In the above embodiment, the above description has been
made by taking, as an example, the application for making an
address search in the navigation device; however, the present
invention may be applied to an application other than the
foregoing application, for example, a music search in an
audio device (especially, a music title search).

While there has been illustrated and described what is at
present contemplated to be preferred embodiments of the
present invention, it will be understood by those skilled in the
art that various changes and modifications may be made, and
equivalents may be substituted for elements thereof without
departing from the true scope of the invention. In addition,
many modifications may be made to adapt a particular situa-
tion to the teachings of the invention without departing from
the central scope thereof. Therefore, it is intended that this
invention not be limited to the particular embodiments dis-
closed, but that the invention will include all embodiments
falling within the scope of the appended claims.

What is claimed is:

1. A candidate selection apparatus utilizing voice recogni-
tion that enables selection of a target candidate from a plural-
ity of target candidates displayed in a numbered list form by
performing voice recognition of either the selected target
candidate or a candidate number of the numbered list
assigned to the selected target candidate, spoken by a user
from among target candidates and candidate numbers that are
displayed in list form, the candidate selection apparatus com-
prising:

a character string determination unit that determines
whether or not a character string of a target candidate to
be displayed in anumbered list represents a numeral that
is the same as a candidate number of the list, where the
target candidates to be displayed in the list represent
choices available for selection by the user, and the can-
didate numbers are the numerals of the numbered list;

an association unit that associates target candidates with
the candidate numbers of the numbered list so that
numerals of the target candidates are the same as the
numerals of the candidate numbers when the character
string determination unit determines that a character
string of a target candidate to be displayed in the num-
bered list represents the numeral of a candidate number
of the list;

adisplay control unit that displays the target candidates and
the candidate numbers associated with each other by the
association unit in list form in accordance with associa-
tions made between the target candidates and the candi-
date numbers of the list; and

avoice recognition unit that performs voice recognition of
the target candidate or the candidate number spoken by
the user from among the target candidates and the can-
didate numbers that are displayed in list form by the
display control unit, whereby a spoken target candidate
recognized by the voice recognition unit or a target can-
didate associated with a spoken candidate number rec-
ognized by the voice recognition unit is selected by the
candidate selection apparatus from among the target
candidates displayed in list form.

2. The candidate selection apparatus utilizing voice recog-

nition according to claim 1, wherein, when there is no target
candidate corresponding to a character string representing a
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numeral of a candidate number, the association unit does not
associate the candidate number corresponding to the numeral
with any target candidate, and associates only a target candi-
date corresponding to a character string representing a
numeral coinciding with a numeral of a candidate number
with the candidate number whose numeral coincides with the
numeral.

3. The candidate selection apparatus utilizing voice recog-
nition according to claim 1, wherein, when there is no target
candidate corresponding to a character string representing a
numeral of a candidate number, the association unit associ-
ates the candidate number corresponding to the numeral with
a target candidate corresponding to a character string repre-
senting a numeral other than the numeral of the candidate
number.

4. The candidate selection apparatus utilizing voice recog-
nition according to claim 1, wherein the target candidates
corresponding to the character strings representing the
numerals of the candidate numbers include a street number,
block number, or house number.

5. A candidate selection method utilizing voice recognition
that enables selection of a target candidate from a plurality of
target candidates displayed in a numbered list form by per-
forming voice recognition of either the selected target candi-
date or a candidate number of the numbered list assigned to
the selected target candidate, spoken by a user from among
target candidates and candidate numbers that are displayed in
list form, the candidate selection method comprising:

a first step of, with a character string determination unit
comprising a computer, determining whether or not a
character string of a target candidate to be displayed in a
numbered list represents a numeral that is the same as a
candidate number of the list, where the target candidates
to be displayed in the list represent choices available for
selection by the user, and the candidate numbers are the
numerals of the numbered list;

a second step of, with an association unit comprising a
computer, associating target candidates with the candi-
date numbers of the numbered list so that numerals of the
target candidates are the same as the numerals of the
candidate numbers when the character string determina-
tion unit determines that a character string of a target
candidate to be displayed in the numbered list represents
the numeral of a candidate number of the list;

a third step of, with a display control unit comprising a
computer, displaying the target candidates and the can-
didate numbers associated with each other by the asso-
ciation unit in list form in accordance with associations
made between the target candidates and the candidate
numbers of the list; and

a fourth step of, with a voice recognition unit comprising a
computer, performing voice recognition of the target
candidate or the candidate number spoken by the user
from among the target candidates and the candidate
numbers that are displayed in list form by the display
control unit, whereby a spoken target candidate recog-
nized by the voice recognition unit or a target candidate
associated with a spoken candidate number recognized
by the voice recognition unit is selected by the candidate
selection apparatus from among the target candidates
displayed in list form.

6. A candidate selection method utilizing voice recognition
according to claim 5, wherein, when there is no target candi-
date corresponding to a character string representing a
numeral of a candidate number, the association unit does not
associate the candidate number corresponding to the numeral
with any target candidate, and associates only a target candi-
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date corresponding to a character string representing a
numeral coinciding with a numeral of a candidate number
with the candidate number whose numeral coincides with the
numeral.

7. A candidate selection method utilizing voice recognition
according to claim 5, wherein, when there is no target candi-
date corresponding to a character string representing a
numeral of a candidate number, the association unit associ-
ates the candidate number corresponding to the numeral with
a target candidate corresponding to a character string repre-
senting a numeral other than the numeral of the candidate
number.

8. A candidate selection method utilizing voice recognition
according to claim 5, wherein the target candidates corre-
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